Mineralization in osteoblast cultures: a light and electron microscopic study.
Osteoblasts isolated mechanically from newborn mouse calvaria produced a calcified matrix when cultured in the presence of 10 mM beta-glycerophosphate or 3 mM inorganic phosphate. The uncalcified matrix revealed numerous matrix vesicles scattered among collagen fibrils. The calcified matrix showed mineralized collagen fibrils and calcified nodules whose underlying organic matrix was detected after decalcification. These structures resembled those described in fetal and woven bone. In partially decalcified areas, calcification was shown to spread out from these structures along collagen fibrils. Alkaline phosphatase activity was found associated with the plasma membrane and matrix vesicles. X-ray diffraction analysis demonstrated that the mineral phase deposited in culture was hydroxyapatite. These observations which demonstrate that the isolated cells elaborate in culture a mineralized matrix with chemical and ultrastructural properties of woven bone further support the osteoblastic nature of the cells.